C O N S I S T E N T W I T H WO R L DW I D E prevalence
rates, 20 per cent of the South African population are diagnosed as hypertensive (Kotze, 1993; Seedat, 1993; Van Rooyen, Kruger, Huisman, Wissing, Margetts, Venter, & Vorster, 2000) . Since 90 per cent of rural South African hypertensives are undiagnosed, under-treatment is clearly an unresolved concern (Edwards, 1992b) . Universally acknowledged as the single most important risk factor for cardio-and cerebrovascular problems (Kumar & Clark, 1998) , hypertension has naturally been included as one of the five major diseases in South Africa (Department of National Health, 1994) .
Self-management in terms of appropriate medication usage is associated with effective hypertension control and lowered risk of associated life-threatening comorbidity (Wilson, Anderson, & Castelli, 1991 ). Goodall and Halford characterize self-management as 'a set of skilled behaviours engaged in to manage one's illness and circumvents the authoritarian tone implied by a term such as compliance ' (1991, p. 1) . In essential hypertension (EH), comprising hypertension without discernable, clear-cut physiological causes, lifestyle changes are mandated in addition to medication. Hence, self-management of medication and lifestyle prescriptions, including diet and fitness (Johnston, 1994) , weight control and stress management (Dubbert, 1995) constitute appropriate illness behaviour. Predictably, non self-management in terms of medication and lifestyle is a problem of equal magnitude in South Africa as elsewhere (Hoelscher, Lichstein, & Rosenthal, 1986; Saunders, Irwig, & Wilson, 1982) , especially among black patients (Kruger & Gerber, 1998) .
Non self-management has been attributed to: the asymptomatic nature of EH (Edwards, 1992a) ; adverse medication effects like electrolyte changes, impotence, dizziness, headaches, diarrhoea, skin disorders and depression (Green & Shellenberger, 1991; Turkkan, 1993) ; idiosyncratic health beliefs, particularly in multicultural South Africa (Edwards, 1992a) ; and unsatisfactory doctor-patient communication (Dunbar-Jacob, Dunning, & Dwyer, 1993) .
Despite the relevance of these findings, explanations for non self-management among EH patients remain unclarified. South African studies in particular, are limited to epidemiological, etiological and treatment issues (see Van der Stad, 1990) , or hinge narrowly on biomedical perspectives (see Le Roux, 1995; Saunders, 1987) . Consequently the concurrent impact of potential networks of physical, psychosocial and cultural variables (Carroll, 1992) are underestimated and patients are often labelled compliant or noncompliant, without considering their psychosocial context or proactive, self-regulatory skills (Karoly, 1993) .
Escalation of EH among rapidly urbanizing black South Africans (Van Rooyen et al., 2000) , obscurities associated with self-management as a multifactorial phenomenon and financial strain imposed by non self-management on a developing country, necessitate ongoing research, focused on clarifying self-management within a more comprehensive, biopsychosocial context. Elucidating the biopsychosocial strands of self-management is essential to enhance treatment efficacy, especially regarding lifestyle changes, perceived to be a more meaningful avenue of sustainable health intervention than medication alone.
The current study was aimed at determining the: (1) prevalence of self-management in a culturally diverse group of EH patients; (2) biopsychosocial associations related to selfmanagement; and (3) predictability of selfmanagement by means of biopsychosocial variables. It was hypothesized that self-management would be: (1) significantly exceeded by non self-management; (2) associated with biopsychosocial variables; and (3) predictable in terms of biopsychosocial variables.
Method

Participants
Participants consisted of an availability sample of 196 Afrikaans-and Sotho-speaking adults currently treated for EH. Afrikaans and Sotho reflect the dominant language and cultural groups of the geographic area where the study was conducted. Exclusion criteria were: secondary hypertension, other serious diseases and language preferences other than the above. Fifty-two per cent of the participants were Afrikaans-speaking, 61.2 per cent female, 66.8 per cent older than 50 and 55.6 per cent married. The majority were employed by numerous local steel industries, while 32.1 per cent were retired JOURNAL OF HEALTH PSYCHOLOGY 7(5) and 14.8 per cent unemployed. More Sotho (27.7%) than Afrikaans participants (2.9%) were unemployed. Sotho participants also had more limited access to medical funds (19.1% as opposed to 70.6% of Afrikaans participants) and personal transport (16% as opposed to 79.4% of Afrikaans participants). In terms of illness profile, the language distribution was as follows: frequent experience of EH symptoms (Afrikaans 44.1%; Sotho 62.8%); frequent medication side-effects (Afrikaans 31.4%; Sotho 71.3%); high prescription complexity, indicated by four or more different medication or lifestyle prescriptions (Afrikaans 52%; Sotho 85.1%); satisfactory doctor-patient fit in terms of language, quality of medical information and patient satisfaction with treatment plan (Afrikaans 80.4%; Sotho 18.1%); and using alternative treatments like traditional healers, homeopaths, dieticians or psychologists (Afrikaans 2.9%; Sotho 39.4%). Although substantially more females were single, widowed and older than males, the gender groups were more comparable than the language/cultural groups.
Psychometric instruments
Biographical Questionnaire (BQ) The BQ, a self-compiled questionnaire consisting of 22 items provides indications of demographic, illness and treatment features. It also assesses doctor-patient fit, in terms of doctor-patient similarity in language/cultural background, the comprehensiveness and clarity of EH information provided by doctor and patient satisfaction with treatment plan. A high prescription complexity was indicated by four or more medications and/or lifestyle changes.
Self-management Questionnaire (SMQ)
The SMQ is a nine-item, self-compiled interactive measure of the extent to which EH patients apply self-management regarding medication and lifestyle prescriptions. Based on guidelines applied by Budd, Hughes and Smith (1996) as well as Morisky, Green and Levine (1986) , it consists of five questions regarding the complexity and nature of prescription as well as patient self-management. Questionnaires were completed with assistance from fieldworkers to ensure reliable accounts of self-management. Where participants indicated high levels of selfmanagement, the strategy(ies) had to be explained. Where non self-management was indicated, cognizance was taken of participants' situational contexts (e.g. temporary disruption of fitness routine because of physical injury). Participants were rated as self-managing when weekly time units of 80 per cent self-managing behaviour were reported-a guideline applied by many researchers to ensure reliable criteria (see Arnold, 2000; Saunders et al., 1982; Thompson, Peveler, Stephenson, & McKendrick, 2000) . Prerequisites for non self-management were: (1) ratings of self-management behaviour below 80 per cent per weekly time units; (2) self-management behaviour only in face of actual EH symptoms; and (3) self-management regarding either medication or lifestyle prescriptions. (Grunwald & Satow, 1970) The SDS is an 11-item Likerttype self-report measure of the extent to which persons want to be socially desirable. Validity indices between .65 and .89 were reported (Grunwald & Satow, 1970) . It was included to verify the reliability of participants' responses to the SMQ.
Social Desirability Scale (SDS)
Sense
of Coherence Scale (SOC) (Antonovsky, 1987) The SOC is a self-report questionnaire consisting of 29 items measuring comprehensibility (11 items), manageability (10 items) and meaningfulness (eight items). Since factor analysis indicated a single factor (Antonovsky, 1987) , only a total score was used. Antonovsky (1993) reported Cronbach alpha coefficients for internal reliability between .78 and .93, and test-retest reliability between .56 and .97. Van Eeden (1996) confirmed its reliability for the South African context. (Pillay, 1996) The HBQ, a 31-item self-report measure for assessing health beliefs of hospitalized patients, provides information on beliefs about external or ancestral influences, self-blame, medical etiology, self-medication, physical dysfunction, medical treatment, self-care, prayer and holistic beliefs. Pillay and Schlebusch (1993) obtained an alpha coefficient of .76 in a study on 892 black South Africans.
Health Belief Questionnaire (HBQ)
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Illness Behaviour Questionnaire (IBQ) (Pilowsky, 1993) The IBQ, a 62-item instrument designed to measure respondents' attitudes, ideas, affects and attributions in relation to illness, consists of seven subscales, namely general hypochondriasis, disease conviction, psychological versus somatic illness perceptions, affective inhibition, affective disorder, denial and irritability. Pilowsky (1997) reported good face and content validity and test-retest correlations ranging between .67 and .85. (Kindler & Ginsburgh, 1994) Developed to obtain comprehensive stress profiles, the PSAI measures predisposition to stress, stress resilience, stress resources and physical stress symptoms. Only subscale IV (physical stress symptoms) was included in this study. The PSAI has been validated (Kindler & Ginsburgh, 1994) . (Weinman, Petrie, Moss-Morris, & Horne, 1996) Compiled to operationalize five components of illness perception hypothesized by Leventhal, Zimmerman and Gutmann (1984) in their self-regulation model, the IPQ is a 38-item self-report measure, consisting of five subscales, namely identity, cause, timeline, consequences and cure control. Only the latter three subscales were included in this study. Weinman et al. (1996) reported high Cronbach alpha coefficients ranging between .73 and .82, and test-retest reliability of p < .001. (Wallston, Wallston, & DeVellis, 1978) Measuring attributions of health control involving internal (i.e. patients themselves), external (i.e. doctors) and chance factors (i.e. luck), the MHLOC consists of 18 Likert-type self-report items totalled for the three attributions. Cronbach alpha coefficients ranged between .55 and .83, and high test-retest reliability was found (Wallston et al., 1978) .
Personal Stress Assessment Inventory (PSAI)
Illness Perception Questionnaire (IPQ)
Multidimensional Health Locus of Control Scale (MHLOC)
Procedure
Participants were approached via two medical practitioners, a general hospital and five municipal clinics in industrial and rural areas south of Johannesburg, South Africa. Informed consent was provided by all but five prospective participants.
One Afrikaans-and three Sotho-speaking postgraduate psychology students were trained as fieldworkers to establish trust and assist with completion of the questionnaires. In this way problems arising from disparate literacy levels were obviated.
Questionnaires were translated from English into Afrikaans and Sotho, and back to English for accuracy checks. A pilot study was conducted to determine comprehensibility of questions and duration of assessment. Technical adjustments preceded the final study.
Statistical analysis
The SAS System for Windows Release 6.12 of the SAS Institute (1996) was used for the statistical analysis. Descriptive statistics were applied to obtain means and standard deviations, and Cronbach alpha coefficients to determine internal consistency. Chi square was used to compute differences in frequencies of demographic variables, while the t test was applied to compute differences between self-managing and non selfmanaging participants on psychometric variables. Discriminant analysis was used to predict self-management. A significance level of p < .05 was adopted, while practical significance was obtained with a phi coefficient ≥ .3 for demographic variables and Cohen's d ≥ .5 for psychological variables (Steyn, 1999) . Table 1 , reliability indices for subscales varied from low to highly acceptable. Subscales HBQ3, HBQ5, HBQ6, IBQ3 and IBQ4 were excluded from further analyses because of poor reliability. The relative low indices obtained by the study group for the HBQ might be attributed to its cultural contextualization for Zulu speakers primarily.
Results
As indicated in
The prevalence of self-management, reflected in Table 2 , indicates that only 30.6 per cent of participants applied self-management regarding medical and lifestyle prescriptions. Of these, 46.1 per cent were Afrikaans-and only 13.8 per cent Sotho-speaking, while 34.6 per cent were male and 28 per cent female. Fifty-three per cent applied self-management in terms of medication prescriptions, but only 33.7 per cent in terms of JOURNAL OF HEALTH PSYCHOLOGY 7(5) lifestyle prescriptions. Marked language differences were noted, as 71.6 per cent and 50 per cent of Afrikaans-, and only 31.9 per cent and 15.9 per cent of Sotho-speaking participants applied self-management in terms of medication and lifestyle prescriptions respectively.
Differences in demographic and personal variables between self-managing and non selfmanaging participants are reflected in Table 3 . Significantly higher levels of self-management were noted among Afrikaans participants, those who perceived a high degree of doctor-patient fit, experienced less side-effects and followed less complex prescriptions.
Differences between self-managing and non self-managing participants regarding biopsychosocial variables are shown in Tables 4 and 5. As indicated in Table 4 , self-managing Afrikaans participants had significantly higher SOC scores and adhered more closely to self-medication and self-care regimens to prevent illness. Additionally, they had higher internal MHLOC and higher external MHLOC scores in terms of important others. Self-managing Sothos had significantly higher SOC scores, believed less in external or ancestral influences and more in selfmedication and displayed less affective disorders and denial. They also had higher internal MHLOC and lower external MHLOC scores in terms of important others and chance.
From Table 5 it is clear that self-managing males had significantly higher SOC scores, were less convinced of the impact of external or ancestral influences and more certain that selfcare prevented illness. They were also more holistically minded, less symptom-preoccupied, Note: SDS = Social Desirability Scale; SOC = Sense of Coherence Scale; HBQ =Health Belief Questionnaire; IBQ = Illness Behavior Questionnaire; PSAI = Personal Stress Assessment Inventory; IPQ = Illness Perception Questionnaire; MHLOC = Health Locus of Control Scale a Cronbach alpha * These measures consisted of only one or two items, therefore a could not be calculated ** These subscales are subsequently omitted because of their low reliability indices less negative about medical reassurance and less irritable. Self-managing females had higher SOC scores, were more certain that self-care prevented illness, resorted less to prayer as treatment modality, displayed less affective disorders, were less irritable, perceived EH as longer in duration, had more control over it and had higher internal MHLOC scores. When self-management was predicted for the total group and the two language/cultural groups (see Table 6 ), 13 significant predictors, of which prescription complexity was the most powerful, were identified. Eight significant predictors emerged for each language/cultural group, with prescription complexity the most powerful for the Afrikaans group too. The best predictor for the Sotho group was external MHLOC regarding chance factors. 
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Discussion
The results indicate an unacceptably high prevalence of non self-management, especially among Sothos, and also suggest that non selfmanagement is biopsychosocially related. The low overall self-management rate of 30.6 per cent is comparable to other South African findings, i.e. 27 per cent in a Soweto clinic (Saunders et al., 1982) , 33 per cent in the Johannesburg General Hospital (Edwards, 1992a) and 22.5 per cent in a hypertension clinic in Potchefstroom (Kruger & Gerber, 1998) . The medication selfmanagement rate of 52.6 per cent obtained in the current study is in line with findings by Green and Shellenberger (1991) and Burrell and Levy (Bernard & Krupat, 1994) of respectively 50 per cent and 50-58 per cent. The marked discrepancy between medication and lifestyle self-management is hardly surprising. Many researchers (Brannon & Feist, 1997; DunbarJacob, Burke, & Puczynski, 1995; Schomer, Wadlow, & Dunne, 1996) emphasized that lifestyle is extremely difficult to change.
From a biopsychosocial perspective, the following emerged from the study.
Biological
Negative associations between medication sideeffects and self-management are in accordance with Edinburgh's (1995) observation that EH patients usually feel well until commencing treatment. It also confirms the notion, derived from social learning theory, that behaviour is guided by expected outcomes. In this regard, the current results support the findings of Duggin and Tiller (1990) , Green and Shellenberger (1991) , Kaplan (1990) , Shapiro (1996) and Turkkan (1993) .
Negative associations between prescription complexity and self-management resonate with related findings (see DiMatteo & DiNicola, 1982; Dunbar-Jacob et al., 1995; Myers, 1999) . Interestingly, Gasse, Stieber, Doring, Keil and Hense (1999) found that monotherapies prescribed from 1984-1995 enhanced self-management. Following implementation of essential medication and appropriate technology in South African health clinics likewise led to enhanced self-management (Coleman, Gill, & Wilkinson, 1998) .
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Psychological
Positive associations between satisfactory doctor-patient fit and self-management confirm other findings (see Bury, 1997; Ogden, 1996; Smith & Nicassio, 1995) . Since roles and levels of involvement are deemed part and parcel of satisfactory doctor-patient fit, reduced involvement is likely when patients and doctors originate from different cultural groups as illustrated above. Dissatisfaction with doctors, associated with perceived lack of communication and care, rather than technical incompetence (Stewart, Brown, Boon, Galajda, Meredith, & Sangster, 1999; Twemlow, Bradshaw, Coyne, & Lerma, 1997) , might thus also account for the unsatisfactory doctor-patient experience reported by non self-managing Sotho-speakers. Self-managing Sotho and female patients' perception that EH is of longer duration contrasts with suggestions of DiMatteo and DiNicola (1982) that self-management is not associated with severity or duration. It also contradicts Bernard and Krupat's (1994) finding that self-management is attained more easily during acute illness. Presumably self-managing patients in the current study realized the chronicity and severity of EH and responded appropriately.
Non self-managing participants' higher reported levels of affective disorder support Sarafino's (1994) observation that self-management is reduced by strong emotional reactions. The surprising absence of stress differences between self-managing and non self-managing participants contrasts with the finding of Lo (1999) that self-managing diabetics experienced lower levels of stress. Possibly the current finding resulted from PSAI insensitivity to register physical and suppressed stress symptoms.
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Higher internal health locus of control scores in self-managing participants concur with Rotter's (1996) finding that positive coping strategies are associated with internal locus of control. It also confirms Sarafino's (1994) and Williams and Koocher's (1998) contention that constructive coping with illness and treatment is associated with internal control. Non selfmanaging Sothos' higher external locus of control in terms of powerful others correlates with Quinn's (1995) finding in his study of female diabetics.
Positive associations between self-management and sense of coherence across gender and cultural differences support Antonovsky's (1993) hypothesis that patients with higher sense of coherence will be more able to order their lives, identify and mobilize resources, resulting in self-efficacy and willingness to accept their diagnostic challenges. Significant associations between sense of coherence and self-management behaviour support the contention of the wellness perspective that it is important to focus on enhancement of human strengths and capacities in prevention and intervention, and not only on minimization of risks and symptoms of pathology (Antonovsky, 1987; Ryan & Deci, 2001; Ryff & Singer, 1998; Seligman & Csikszentmihalyi, 2000; Strümpfer, 1995; Wissing & Van Eeden, 1998) . We know of no previous empirical study that linked self-managing EH patients with higher levels of psychological wellbeing. Therefore this finding may point to new directions for research and interventions.
BOTHA ET AL.: BIOPSYCHOSOCIAL DETERMINANTS Cockerham's (1992) postulation that interaction between ethnicity and socio-economic factors influences the health service utilization. Thus non self-management would be expected in lower-income patients with stronger ethnic and extended family identification. Lack of transport and money, cited as reasons for non selfmanagement in a hypertension clinic in Potchefstroom (Kruger & Gerber, 1998) , poignantly illustrate this effect. Despite a democratic dispensation, massive reconstruction and development programmes and augmentation of medical services by recruitment of Cuban and eastern European doctors, Sotho patients are less informed about health issues, experience less satisfactory doctorpatient relationships, and are more prone to non self-management. These differences reveal a South African social reality that health-care teams should be aware of and sensitized to.
The results might also reflect divergent cultural beliefs about health and illness between Afrikaans and Sotho patients. According to Mbombo (1996) black South Africans often equate health with absence of pain. Thus behaviour aimed at maintaining or restoring health, i.e. taking medication, often only occurs in response to pain. Given the asymptomatic nature of EH at onset, non self-management is predictable in the context of such health beliefs. In addition, Edwards (1992b) emphasizes that many black patients, steeped in patriarchal and authoritarian traditions, tend towards submissiveness and passivity in health-care settings.
Self-managing Afrikaans patients' higher external locus of control regarding important others could be explained by a belief that instructions by respected, easily accessible family physicians demand self-management. In contrast, medical services in informal settlements, where most Sotho patients live, are far less accessible. Hence patients are more likely to be treated by doctors representing different language/cultural groups, thus reducing close alliances with health-care teams.
Although not a core finding, the results suggest that self-managing Sothos were either more in favour of, and perhaps less ambivalent about western medicine, or their self-management resulted from a higher sense of coherence. Further research may reveal the impact of perceived ancestral influence on self-management.
The crucial finding-that biopsychosocial variables significantly predicted self-management for the total and constituent language groups-endorses the relevance of the biopsychosocial perspective on EH across cultures. The significance of prescription complexity was likewise highlighted, as the finding that it constituted the most powerful predictor of selfmanagement confirmed earlier findings. The necessity of extending the existing biomedical approach to a biopsychosocial approach with EH patients was also confirmed, as it appears to be a more feasible way of improving current selfmanagement rates.
Despite the significance of the findings, a number of design limitations occurred. Unreliable subscales, attributed to translation constraints because of nonexistent Sotho equivalents for psychological constructs, had to be discarded. Contextual variables like social support, physical fitness and weight were not controlled.
A multidisciplinary replication is recommended, involving stratified samples controlled for ethnicity, residential area, perceived ancestral impact, physical fitness, religious affiliation, body mass index and dietary attitude. Enhancement of doctor-patient fit by sensitizing medical staff to the impact of multicultural social contexts on provision of health services, promotion of health information by dissemination of these findings to relevant health stakeholders and patient empowerment through biopsychosocialbased self-management enhancement workshops is also urgently recommended.
